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In This IssueRearrangements Rooted in Replication
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Many rearrangements and duplications of regions within the human genome that contribute to disease frequently appear to have
arisen via a recombination-basedmechanism.However, not all duplication junctions can be readily reconciledwith a recombination
pathway. Here Lee et al. carry out a high-resolution analysis of the nonrecurrent duplications causing Pelizaeus-Merzbacher
disease and find evidence for junction sequence complexity suggestive of a DNA replication-based mechanism. The proposed
template-switching events during replication that result in duplications seem to be aided by unusual genomic architecture such
as cruciforms or other non-B DNA structures and may explain a portion of the copy number variations between individuals.
Not Needed at Telomeres, Tel2 PIKKs Another Job
PAGE 1248
PI3K-related protein kinases (PIKKs) are key signal transducers that inform cells on their nutrient supply and the status of their
genome and its transcripts. Mammals have six PIKKs, each of which regulates an important signaling pathway. Takai et al. now
report an unexpected role for mammalian Tel2 in the regulation of these kinases. Unlike the budding yeast Tel2 gene, which is
required for telomere maintenance, targeted deletion of mammalian Tel2 reveals no obvious telomeric function. Instead, mamma-
lian Tel2 binds to each of the PIKKs, protecting them from degradation and stabilizing their levels of expression. These findings
reveal an unanticipated shared mechanism for PIKK regulation that could have broad effects on cell growth and genome integrity.
RNA Pol I, the Whole Shebang
PAGE 1260
Cell growth relies on rapid error-free synthesis of ribosomes, which consist mainly of
ribosomal RNA synthesized during RNA polymerase I (Pol I) transcription, a large 14-
subunit enzyme. In this study, Kuhn et al. used a combination of electron microscopy,
X-ray crystallography, and homologymodeling to determine the detailed three-dimen-
sional structure of Pol I. They further show which subunits are responsible for the
different functional properties of the enzyme, including initiation of transcription, elon-
gation along the gene, and cleavage of the ribosomal RNA product during erroneous
transcription.
miRNAs Hit a Dead End in Controlling Development
PAGE 1273
MicroRNAs are involved in normal development and cancer by associatingwith 30 untranslated regions (30UTRs) ofmRNAs, thereby
inhibiting gene expression. Kedde et al. noticed that in some cases, not only the microRNA target sequence in mRNAs of different
species is conserved but also neighboring sequences. They showed that the RNA-binding protein Dead end (DND1) binds to the
conserved 30UTR regions of mRNAs and thereby prohibits the function of microRNAs that target those mRNAs. The authors find
that DND1 is essential for proper development of germ cells in zebrafish and mammals, indicating that germ-cell development is
regulated by an interplay between microRNA and RNA-binding proteins on 30UTRs of mRNAs.
Putting Centromere Formation in Context
PAGE 1287
The centromere is a region of chromatin that serves as the spindle attachment point. However, the mechanism by which the
centromere assembles and stabilizes at a specific genomic region is not clear. Okada et al. now show that the centromeric satellite
DNA-binding protein, CENP-B, mediates de novo assembly of centromeric chromatin on satellite DNA introduced into cells
on an artificial chromosome. In an alternative context, CENP-B enhances heterochromatin formation on satellite DNA when it
is integrated into cellular chromosomes. These findings suggest that CENP-B plays a dual role in centromere establishment,
ensuring de novo formation on chromatin lacking a functional centromere but preventing the formation of excess centromeres
on chromosomes.
Translocase Channels DNA across the Septum
PAGE 1301
In bacteria, replicated chromosomes are not always completely segregated to the
two daughter cells prior to the initiation of cytokinesis. In these cases, the division septum
closes around the chromosome and a membrane-bound ATPase of the FtsK/SpoIIIE family
translocates the DNA into one of the two daughter cells. The architecture of the DNA trans-
locase at the division septum has been unclear. Here, Burton et al. present evidence that
SpoIIIE-dependent DNA transport occurs after cell division is complete. The data support
a model in which the transmembrane segments of FtsK/SpoIIIE form linked DNA-conducting
channels across the two lipid bilayers of the septum.Cell 131, December 28, 2007 ª2007 Elsevier Inc. 1205
Building the Boundaries of the Nuclear Pore
PAGE 1313
The nuclear pore complex (NPC) is one of the largest supramolecular assemblies in the
cell, consisting of around 30 different proteins termed nucleoporins. The NPC can be
thought of as a series of concentric cylinders, with a central cylinder serving as a con-
duit for nucleo-cytoplasmic transport. Here, Hsia et al. present crystallographic anal-
yses of the nucleoporin Sec13-Nup145C subcomplex, which is part of a previously
characterized heptamer. Interestingly, the Sec13-Nup145C crystallized as a hetero-
octameric bent rod, and this oligomerization was confirmed biochemically. The au-
thors go on to propose a model of the NPC in which the rods form vertical poles in
the nucleo-cytoplasmic direction, connecting four stacked rings, each consisting of
eight heptamers.
Regulating Basal Ca2+ Levels, Stim2 Stern
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Deviations in basal Ca2+ levels have been linked to various diseases, but the regulatorymechanisms that maintain basal Ca2+ levels
within a narrow range are poorly understood. Now Brandman et al. identify Stim2 as the primary regulator that stabilizes both basal
cytosolic and endoplasmic reticulum (ER) Ca2+ concentration. The authors show that expression of Stim2, but not its homolog
Stim1,markedly enhances basal Ca2+ concentration by regulating the plasmamembraneCa2+ channel Orai1. The authors propose
that Stim2 is at the center of a feedback module that keeps basal cytosolic and ER Ca2+ concentrations within tight limits, thereby
guaranteeing a robust Ca2+ signaling system.
A Hidden Trove of Exosome Substrates
PAGE 1340
The exosome complex plays a central and essential role in RNA metabolism. Chekanova et al. now provide a genome-wide atlas
of exosome RNA targets in Arabidopsis by inhibiting exosome activity. The analysis reveals an unexpected degree of functional
plasticity in the plant exosome and uncovers numerous previously unknown exosome substrates including hundreds of noncoding
RNAs. This study provides insight into a layer of transcriptional activity that is usually not detected.
Systems Modeling Worth Its Salt
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Bonneau et al. present a gene regulatory circuit of a species of Halobacterium and its response to perturbations in its hypersaline
habitat. They show that the relative change in 72 regulators and 9 environmental factors can be used to accurately predict transcrip-
tional changes in >1900 of the organism’s 2400 genes. The authors propose that the biological principles that made this possible
should also enable the rapid discovery of similar programs of global gene regulation in organismswith fully sequenced genomes but
which otherwise have been minimally characterized.
Atypical Arrangement of AAA+ Domains in Hsp104
PAGE 1366
The yeast AAA+ chaperone Hsp104 assists in the recovery of cells from severe stress by
mediating the disaggregation of denatured proteins. Using cryo-electron microscopy,
Wendler et al. present a structure of the Hsp104 hexamer bound to an ATP analogue.
The structure reveals an arrangement of the AAA+ and coiled-coil domains that differs
from previousmodels, giving rise to a greatly expanded internal cavity lined with function-
ally important sites. These findings provide new insight into the mechanisms of protein
disaggregation by this dynamic molecular machine.Cell 131, December 28, 2007 ª2007 Elsevier Inc. 1207
